Supplementary Methods
To construct an MRA8 derivative harboring a prfB f (A293E) gene identical to that in JX33, a construct was synthesized using overlapping PCRs harboring a full-length copy of prfB f (A293E) from JX33 with a Kan R cassette on the 3' end. This construct was electroporated into MRA8 cells harboring the pKD46 plasmid, and kanamycin resistant clones were screened for insertion using PCR. Resultant strains were sequence verified and used for further analyses. 
Western preparation and analyses

E. coli cells containing EGFP
Protein purification
For EGFP and GST preparations, 100 mL cultures were gown for 16 hours with or without unnatural amino acid. Cells were pelleted and lysed for 10 minutes at room temperature in the appropriate volume of BPER (Thermo Scientific, Rockford, IL). Cell lysate was collected after centrifugation at 12,000 x g for 5 minutes. Ni-NTA resin (Qiagen, Valencia, CA) was added directly to the lysate and shaken for 1 hour at 4 o C. The lysate was added to a column, washed with 10 column volumes of wash buffer (50 mM NaH 2 PO 4 , 300 mM NaCl, 10 mM imidazole, pH 7.5) and then eluted in six 1 mL fractions of elution buffer (Same as wash, but with 100 mM imidazole). Purified EGFP was buffer exchanged to 20 mM Tris buffer (pH 8.0) using Microcon Ultracel YM-10 spin columns (Millipore, Billerica, MA). overnight to facilitate lysis. Pellets were thawed for ten minutes in a water bath, and then processed as described 7 . The final cell lysate was collected and applied to a Ni-NTA column pre-equilibrated with wash buffer (6 M guanidine HCl in PBS pH 7.6, 25 mM imidazole).
Lysate was applied to the column 2 times, followed by 20 times the column volume of wash buffer. Fractions containing Histone H3a were eluted with elution buffer (wash buffer plus 250 mM imidazole) and analyzed by SDS-PAGE and Western blot.
Mass spectrometry
Intact protein analysis by ESI-MS: Purified pActF-containing EGFP proteins were dissolved in 1% formic acid and infused into a LTQ Velos mass spectrometer at 1 L/min by a syringe pump. MS scans were collected for 1 minute. About 1,600 MS spectra were collected for each sample. Spectra were averaged and the charge states were de-convoluted using a freeware MagTran . Briefly, the peptides were fractionated by the on-line SCX column using a series of 7 salt gradients (10 mM, 20 mM, 30 mM, 50 mM, 70 mM, 100 mM, and 1M ammonium acetate for 20 minutes), followed by high resolution reverse phase separation using an acetonitrile gradient of 0 to 80% for 120 minutes. Sequence alignments and SNP analysis were performed using the SHORE package 11 according to the documentation provided with the software. In brief, the E. coli K-12 MG1655 reference genome was preprocessed into a SHORE acceptable format. Next, FASTQ files for each sample were converted to a SHORE flat file format. Reads were mapped using Genomemapper contained within the SHORE package using the following parameters -n 4, -g 3. Capitalizing on the large amount of coverage for this experiment we identified large deletions. We posited that any region of the reference genome where reads did not map were regions that were deleted in this strain. Therefore, we subtracted all positions from the reference genome that were covered by at least one read. The set of positions left over were the ones we 
Protein yields were determined from samples purified first with Ni-NTA chromatography followed by FPLC using an anion exchange column. FPLC purification is necessary to remove truncated protein products when the His6 tag is appended at the N-terminus. N/D: not determined due to too low yield; for these samples, no protein expression was detected in Western analyses. Errors represent s.e.m. Peptide intensities were determined by the area peak in the EIC and translated into the incorporation fidelity for pActF 
